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It is a well known fact that the urinary epithelium has a remarkable regenerative 
ability. Is it not possible to construct a substitute bladder after the pelvic eviscer-
ation by utilizing this ability? For this purpose, the authors had to select a 
suitable tissue for bed on which the epithelium would develop. BoHNE (1955) 
reported that the epithelium developed well on the connective tissue. BoHNE (1957), 
GARRET (1957), TsunA and NARIKAWA (1958), however, found the hazardous point 
in the BoHNE’s method that the epithelium developed on the connective tissue was 
weak in resisting infection. What tissue is suitable for bed so that epithelium 
may regenerate and develop? The authors carried out a series of experiment on 
the theme. This report will describe the responce and behavior of the epithelium 
developed respectively on two kinds of tissue, granulation and muscle. 
MATERIALS AND METHODS 
In this experiment, 34 healthy mongrel dogs were used. They were divided 
into 2 groups by the operative technique. 
Fig. I. A procedure of Group A. Postoperative 
view. A domeless bladder is placed in a 
perinea! dead-space. Two ureteral cath-
eters are noted. Fig・. 2. A procedure of Group A. An illustrative 
sketch. An artificial anus is formed, and 
the terminal colon has been amputated. A 
domeless bladder is placed in a perineal 
dead-space. 
第3号
Group A: Thirteen dogs were used in this group. The：.’ were anesthetized 
with Auropan-soda solution intravenously. The abdomen wa日 openedand the dome 
of the bladder was removed surgicall:,'. Next, the terminal colon-sigmoideum, 
rectum and anus was amputated and removed H’the abdominoperineal method. 
The stump of the bowel was exter匂lizedand fixed to the abdominal wall, as an 
artificial anus. The wall of the dead-space after the rectal amputation was covered 
with granulation. The residual bladder was reversed posteriorly and fixed on the 
granulation with fine silk. Then the abdomen was closed, the wound being left 
open in the perineum. Thus the bladder had been placed deep in the perineal 
wound. The ureters were left untouched and accordingly urine was temporarily 
collected in the bladder and then discharged through the perineal wound, not 
through the urethra (See, Figg. 1 & 2). Seven dogs in this group were incised on 
the perineum and a deep wound was formed at the prerectal region through the 
Douglas' space. The rectal amputation was not performed. The terminal colon 
remained free. Then the residual bladder was reversed posteriorly and fixed to the 
wall of the wound extraperitoneally which had been covered with the granulation. 
Urine was discharged through the wound (See, Fig. 3). 
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Table 1. Epithelial development on granulation tissue 
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Table 2. Epithelial development on muscle 
I 1~1 ；三！J。山岡立 ＝玉右足1 .<: : －~ ハ弐 ;. ., .;:,._,5;. 芯 ' さ
Ji 弓l § ~ ι Y.ータヱ全主 ~ ' .3 
I ~1 I~ 1.§1 ］~ ~ ~と~ l§I よ： '8 －~ 
o. 1.c I Iも喧』む と2 主主 回定｜昆l ~ "5. ~＇~ii~~ j~ 詰 E~ H1~ J ~. 
I I ' i I Hydronephrosis due 
11+1…白IPe; ight I 7111 Is~，； I I I I I .to obstruction on I I I I I lorifice; Submucosal 
I I I I I iosl;ification 
i I ! l I I I !Peritonitis due I 
jl51FI 9.0jlj Yes j No j Slight 7 j 6 jto insuffi叩 1t [Pyelitis 
1 I I I I J , I li:eritonealization I 
I I I ' I I I •Deafl1 from 
1161F110.51 21 Yes No I Slight I 6 I 5 isurgery 
I I I I ~I ¥ i I I iPyonephrosis lobstruction of the I 
!171FI 1.0131 Yes I Moderate! No I 8 I 8 ldueto ascending-I I i I I I「 I I I I I るI. ureteral orifice I : I I I I I I I I !infection I I 
! l I I I I I ]Neglisible ascending I 
1rnlMI 9.01山esI Moderate I No I 51 7 Sac山｜I I I I I I 斗 f ti ; Calci白cation!I I I I I I I 宮 bothureteral I 
I I ' I I I orifices I 
I I I I I Peritonitis due I 
I 1 I I I to insufficient I 
191FI 8.5 3 Yes I No I No I 6 I 4 iperitonealiza- I 
I I I I I !tion I 
I [ I I Pyonepherosis I 
20Mi JO.OJOI Yes I Moderate No I 8 I 10 ~lue to ascend- I 
I 1 I I I I ing infection I 
I I I I I Uremia f I 
:Cl M113.0I 8 Yes I Slight , Moderate I 8 I 8 !ur仰 ralste附凶
I I I ~ I I I I !Phle 
22IMI 12.0 rnl ~、fo ~o I Moderate 9 I 10'abdominal w－~~l !Urinary leakage in 
I I , I I ! I due to urinar v !abdominal wall 
I I I I I ' I infection I It判1.515 
z4IFI 9州 Noj Per t j一 No I ~空一 Hematuria
-..一山 1 I I I I Death fro 25 M 10.0. 81 No I No I No I 8 I 10 
- - - e 》ーっ I I I I I surgery 
一寸ー プ l ｜ 十 I I !Peritonitis due !Urinary leakage in I －一一－
26 Ml 13.0 261 No I No i Severe i 9 I 12 Ito uerforatio lthe abdominal cavity; I 
i I I I ' I I v .f' n 1Hydroureter I 
I I l I . Sub ucosal タ71FI山51 No I Pe山 ti No 6 j 35Sacri I n唱z 白 t




32MI岬s[NoI Pe由 tl飢ight I 8 I 14 ISacri白c 1Inpe吋ectincontine n c e 
1 I I I i I I I I i !Pollakysuria 1Cystforma-
33IFI 12.0501 No I Perfect I .:¥To I 5 I 22 ISacri白cing・ lsubmucosal ltion 
I I 1 I I I I I I ーロ 1ossiflcation lin muscle 
3判川刊 No Pe伽 ti Slight I 7 18 I加 rifici昭 IHydronephrosi 
? ? ? ? ? ＝ ?
?
?
REGENERATION OF THE BLADDER EPITHELIUM 
828 日4ζ外科宝函第28巻第3号
Group B : Twent~’ one dogs were used in this group. The dome of the bladder 
was resected. The rand of the residual bladder was sutured to the posterior sheath 
of abdominal rectus muscle. The defect of the bladder was capped with the 
muscle. ℃I inar>・ discharge was through the normal wa~’（See, Figg. 4 & 5). Exter-
nal ureterostomies were performed upon eight dogs in this group, thus the bladder 
being separated from the urinan’passage (See, Fig. 6). 
Fig・. 4. A procedure of (;r‘oup B. Findings by 
relaparotomy. Inside of the rectus mus-
Fig. 3.A procedure of Group A. An illustrative cle, an uroepithelial cyst is formed. 
sketch. A domeless bladder is placed in a rrine isdischarged from normal way. 
prcrectal space. Anus and ureters are 
free from surger~·. l'.rine is discharged 
from the perinea! wound. 
Fig. 5. A procedure of Group B. An illustratiYe 
sketch. A domeless bladder is capped 
with rectus muscle. Ureters J1a、eno suト
耳cry.Urine is discharged from normal 
m’ay. 
Fig・. 6. A procedure of Group B. An illustrative 
sketch. A domeless bladder is capped 
with rectus muscle. U reterostomies are 
performed. 
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Fig・g-. 7 & 8. Macroscopic and microscopic findings of a case of Group A. Postoperative 21 days. Note 





Figg. 9, 10 & 11. Macroscopic findings of a muscle-capped bladder. Postoperative 75 days. The 
artificial bladder can collect urine sufficiently. 
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Ever:v' animal upon which the above mentioned procedure had been performed 
iVaS carefull~· maintained for a period of 10 months and then examined by urograms, 
cystograms and cyc;tomctrograms. After they were dead or sacrificed, the entire 
bladder with its surrounding tissue was removed and sectioned. 






Table 1 and 2. Animals in Group ~~ had marked 
Fig・. 14 & 15. :¥Iicroscopic finding-sofa muscle-capped bladder. Postoperative 85【lays.:¥lute 
the remarkable development of the uroepithelium on the muscle. 
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contamination by urine and feces, and man:v・ of them died from 戸ritonitisor 
pyelitis. Furthermore, the development of their bladder epithelium was generally 
poor and in most cases the contact between the epithelium and the bed was lost 
(See, Figg. 7 & 8). 
Fig. 16 
Fig・g. 16, 17 & 18. Cystograms and excretory 
urogram in a muscle-capped bladder. Kidneys 
are not injuried. Note a giant urinary collec-
tor in rectus muscle. 
Fig・. 17 
,._, 
Fig・. 19. Note the extraskeletal ossification 111 
subepithelial layer. Postoperati,・e 75 days. The 
uroepithelium de、elops smoothly. 
Animals with external ureterostomy in Group B usuall~’ licked and bit the 
external fistulal orifice, which brought about the ascending infection and the distur-
bance of urinary passage, and finally, uremia. Accordingly, there were few sur-
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vivals in these animals. The behavior of the bladder epithelium, however, was 
favorable for applying this method clinically. 
Animals without external ureterostomy in Group B had an uneventful post-
operative course. Urine was discharged regularly through the normal urethra. In-
fection did not a百ectthe intraperitoneal cavity’or the pelvis of the kidney. The 
bladder epithelium developed smoothly on the muscle. It needed two weeks to 
cover the defected area with the epithelium completely. There was no di百erence
between newl~， formed and original bladder epithelium. Section showed that the 
epithelium had attached firmly on the rectus muscle. C:-・sto江ramsshowed no leak-
age of urine through the junction betwァeen the bladder and muscle, and showed 
contraction of the bladder wall. The capacity of the bladder appeared to have 
been-increased b~－ urinar~· collection. In the submucosal l町・erof new ！~· formed 
mucosa, extraskeletal bone-formation w部 noted(See, Figg. 9, 10, 1, 12, 13, 14, 15, 
16, 17, 18, 19 & 20). 
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Fig. 20. Cystometric examination of a case of Group B. The curve shows normal way. 
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Fig. 21. Blood chemical pattern of both Groups. A内 aseof Group B has a normal pattern. 
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DISCUSSION 
The bladder epithelium could develop poorly on granulation tissue. It shows 
that the dead-space after the pelvic evisceration cannot be vesiculized into a kind 
of artificial bladder. It is, however, a notable fin【lingthat the bladder epithelium 
could develop favorably on muscle tissue. 
It is the authors' hopeful expectation to have the epithelium develop and 
regenerate on the seromuscular graft of the intestine, which is possesed of a muscle 
l:tyer, and the results acquired in this experiment seems to suggest its possibility. 
The seromuscular graft with the transitional epithelium will be 即日lfor an excel-
lent artificial bladder. The bladder, thus made, will not reabsorb the element日 of
urine (See, Fig. 21). SHOEMAKER (1955) devised a technique utilizing an inverted 
seromuscular graft for the purpose of preventing the urinary reabsorption. The 
authors' idea may have the same e町ectand the more rational basis. 
And then, the epithelium, when buried in the muscle, will form a c~百t, which 
will work as a practical urinar~’ collector when ur叫erostomyis performed upon it. 
This is also what the authors' results suggest. 
These ideas mav be used on the facts that there is a affinit:yア between muscle 
and epithelium. 
The te~nhique the authors took in this experiment may not be applied to the 
practical case because the human bladder dose not move pendulumly. The authors 
feel, however, a great satisfaction in reporting the廿 findings that epithelium can 
smoothly develop on muscle, and that it involves many problems valuable for the 
future development of this field. 
CONCLUSION 
l. The bladder epithelium regenerates and develops smoothly on a muscle 
tissue, and on the contrary, it shrinks on a granulation tissue. 
2. The fact that there is some a伍nitybehv氏 nmuscle and transitional epithe-
lium will propose many ideas for urinar~・ surgery.
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人為的l比には尿路上皮が必要である．私達はp 尿路 つずいてP 我々l主p 肉芽ならびに筋肉を移値床とした
上皮そのもの、もつ再生能力を利用して人為勝脱をつ 場合の尿路上皮の態度について研究した．





の津田はp 結合織を移他床とした研究を発表したのに をもたらしう るので3 注目に値する．
